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§13. ~ Dependence of MHD Activities in LHD 
Sakakibara, S., Watanabe, K.Y., Yamada, H. 
In previous experiments in LHO, MHO modes 
excited in the peripheral region have been observed even in 
the low-p regime, and amplitudes of the modes such as min 
= III and 2/3 modes exponentially increase with p. Since 
there are the severallow-n rational surfaces in the peripheral 
region, activities of their resonant modes are a key issue for 
higher- p plasma production. Recent experiments based on 
high power neutral beam heating of up to 12 MW enable an 
exploration of MHO studies in the <13d;,> range of over 3 %. 
Where <P dia> is the diamagnetic beta value defined as 
4~.!3.Wd;/(B,",2vpo)' where Wd;, is the diamagnetic energy. 
The B"o and V po are averaged toroidal magnetic field inside 
the plasma boundary and plasma volume, respectively, and 
both of them are estimated under vacuum condition. 
Figure 2 shows the comparison of MHO activities between 
in different <13d;,> plasmas under the y = 1.22 configuration. 
Although the min = 211 mode excited in core region has 
been observed in the <13d;,> rage of less than 2.5 % in 
previous experiments, this mode disappears in the high-P 
regime. The resonant surfaces with tl2rr ~ 1 arc located 
outside p - 0.9 and their resonant modes are dominantly 
observed in these discharges. In the discharge shown in 
fig. I (a), min = 111 and 2/3 modes start to grow in the 
beginning of discharge and their amplitudes keep to be 
almost constant to the end as wel1 as TIe and <~dia>, and the 
ll2n ~ 2 resonant mode is"not observed. However, in the 
discharge with increasing <13d;,> (fig.l(b)), the min = III 
mode is suppressed, while the amplitude of min = 2/3 mode 
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increases compared with the fig.l(a) case. Also, min = 
112 mode starts to grow just after the min = III mode 
disappears. In higher-13 discharge shown in fig.2 (c), min = 
2/3 mode is also stabilized in addition to the min = III mode, 
and then <Bdia> suddenly increases with the excitation of 
min = 2/5 mode. These phenomena suggest that the stable 
region is expanded from inner region to outer one. When 
peripheral modes are suppressed, the complex structures of 
Te profiles appear, especially, in the periphery. For 
example, the flattening structure around l/21t = I resonant 
surface was found with the suppression of the min = III 
mode shown in fig.2. This flattening may cause the steep 
pressure gradient around the rational surface outside itself 
and destabilizes the mode. Changes of peripheral magnetic 
structures due to finite-13 effect may be one of key issues for 
understanding of the mechanism of the flattening in addition 
to the possibility of the spontaneous stabilization of the 
mode. 
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Fig.2 Te and iota profiles at 1.125 s in fig. I (c) 
discharge. 
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Fig.1 MHO activities in NBI discharges with maximum <13 d;,> of (a) 2.8 %, (b) 3.4 % and (c) 3.8 % in y = 1.22 
configuration. 
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